Central and peripheral noradrenergic responses to 14 days of spaceflight (SLS-2) or hindlimb suspension in rats.
The purposes of this work were to assess the influence of microgravity on the central and peripheral noradrenergic activity to reevaluate SLS-1 mission findings and to compare it with that of simulated microgravity in rats. The norepinephrine (NE) contents of the brainstem cell groups (A1, A2, A5, and A6) and organs (heart and kidneys) involved in blood pressure regulation were determined in rats after a 14-d spaceflight (SLS-2 with animals sacrificed 6 h after landing) and after a 14-d hindlimb suspension followed with 6 h of recovery. After SLS-2 spaceflight, NE contents were not significantly different between flight and ground-based rats either in A1 (5.2 +/- 0.5 vs. 5.7 +/- 0.4 pmol/structure), rostral A2 (12.1 +/- 0.5 vs. 11.1 +/- 0.9 pmol/structure), caudal A2 (3.2 +/- 0.6 vs. 4.3 +/- 0.5 pmol/structure) and A5 (4.4 +/- 0.4 vs. 4.3 +/- 0.5 pmol/structure) nuclei or in cardiac atria (98.6 +/- 7.5 vs. 83.4 +/- 8.9 pmol.mg-1 protein), ventricles (38.3 +/- 2.2 vs. 44.1 +/- 2.8 pmol.mg-1 protein) and kidneys (13.4 +/- 0.8 vs. 17.7 +/- 1.5 pmol.mg-1 protein). NE content was unchanged in A6 nucleus after SLS-2 comparing with control rats (respectively 4.1 +/- 0.3 vs. 4.5 +/- 0.5 pmol/structure), while it was depleted after SLS-1 mission (2.9 +/- 0.3 vs. 8.8 +/- 0.7 pmol/structure, p < 0.001) probably in relation with the stressful conditions on return to Earth. Similarly, no alterations between suspended and control rats were noted in central and peripheral NE contents after 14 d of suspension and after 6 h of recovery, whereas NE turnover studies evidenced large changes in the activities on structures on suspension and on recovery. These results suggest that only NE turnover determination will provide information about the role of the sympathetic system in the cardiovascular deconditioning. This raises the problem of the necessity to experiment inflight (injections, sacrifice) in order to avoid the recovery effects of the few hours following the landing.